Localization of DNA sequences necessary for transcription of the rabbit beta-globin gene in vitro.
We have studied the transcription in vitro of the rabbit beta-globin gene in the HeLa cell system. Using cloned fragments of this gene, we obtained specific transcripts with 5' ends at the "cap" site. The analysis of the transcription of a large number of deletion mutants has shown that the cap site and the conserved CCAAT box at 75 nucleotides upstream from the cap site are not required for specific in vitro transcription. Sequences localized within the region from 34 to 20 nucleotides upstream from the 5' end of the cap site, however, are required for in vitro transcription. Since the conserved "Goldberg-Hogness" box is localized in this region, we conclude that this is the major requirement for specific transcription in vitro. Finally, in at least eight cases, deletions localized to the 3' side of the Goldberg-Hogness box shift the transcription-initiation site downstream to a position approximately 30 nucleotides from the Goldberg-Hogness box. This is consistent with the idea that RNA polymerase II is bound at the Goldberg-Hogness box and initiates transcription 30 nucleotides downstream from this site. There is apparently little sequence specificity in the selection of the site of initiation.